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becomes swollen, softened and infiltrated with pus, and is often
discoloured. The inner aspect of the dura becomes inflamed and
the organisms may infect the arachnoid, setting up either localised
or general leptomeningitis. Further effects, such as the produc-
tion of cerebral abscess, are described below. When the disease
of bone is of chronic nature much thickening of the dura in
relation to it may occur. The dura is not infrequently the site of
gummatous lesions in syphilis (p. 736), but it is rarely affected by
tubercle except in the case of direct spread, for example, from the
petrous bone or vertebral column.
(The so-called pachymeningitis luBinorrhagica has already been
described (p. 706)).
Leptomeningitis. This condition is essentially due to the
spread of micro-organisms in the subarachnoid meshwork. When
the organisms reach this situation they set up an inflammatory change,
and thus exudate is added to the cerebro-spinal fluid, producing a
medium in which they can multiply freely. Owing to the wide inter-
communicating system beneath the arachnoid, they readily spread,
and in this they no doubt are aided by the normal movements of the
cerebro-spinal fluid. The exudate is most abundant where the arach-
noid is loosest, and thus tends to accumulate in the cisterns at the
base of the brain. In most cases the exudate is confined to the sub-
arachnoid space, so that it cannot be scraped off; but in severe
purulent cases, there may be extension to the subdural space.
Causes and Modes of Infection. The commonest causes of lepto-
meningitis are the ordinary pyococci, pneumococcus, meningococcus
and the tubercle bacillus ; less frequent causal agents are bacilli of
the coli-typhoid group, influenza bacillus, gonococcus, anthrax bacillus,
streptothrices, torulae, etc. In some cases the bacilli reach the lepto-
meninges from an adjacent infection, in others the infection is by
means of the blood stream, (a) As examples of tho former may be
mentioned septic inflammations of the bones and dura, which may
result from compound fractures or from such conditions as middle ear
disease, suppurative infection of the nasal bones or of the frontal
sinuses, etc. The spread may take place in such instances directly
through the dura or along a nerve, e.g. tho auditory nerve in middle
ear disease ; or again it may spread along an emergent vein, from the
bone to a sinus and thence to the meninges, with or without the
formation of abscess in the brain. In young children, pneumococci
may spread by the Eustachian tube to the middle ear, giving rise to
acute otitis media, and thence to the brain ; this is the usual sequence
of events in cases of pneumococcal meningitis in early life. Infection
may occur also secondarily to disease of the ethmoidal cells. Pneumo-
cocci of Group IV are the ordinary causal agents. It may be
added that acute leptomeningitis is sometimes met with in cases of
fracture of the skull, and is apparently the result of direct extension
from the sinuses or roof of the pharynx of organisms to the membranes.